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(54) PRODUCTION OF L-BIOPTERIN 

(57)Abstract 

PURPOSE: To obtain the title compound useful as a precursor of (6R)- 
tetrahydrobiopterin (remedy for Parkinson's disease) from an inexpensive 
raw material in good yield, by using an alkyi (S)-lactate as a starting raw 
material and passing through several novel intermediates. 
CONSTITUTION: An alkyI 2-trityloxypropionate obtained by protecting 
hydroxyl group of alkyI (S)-lactate with trityl group (Tr). e.g., a novel 
substance expressed by formula II is reduced to give a novel (S)- 
compound expressed by formula III, which is then oxidized to afford a 
novel (S)-compound expressed by formula IV. Then the (S)-compound 
expressed by formula IV is treated with 2-furyl metal compound to provide 
a novel (1 S,2S)-compound expressed by formula V, which is then oxidized 
and hydrolyzed to give a novel substance expressed by formula VII. The 
compound expressed by formula VII is reduced to afford a novel substance 
expressed by formula VIII, which is then acylated and oxidized to afford a 
novel substance expressed by formula X. Then the compound expressed 
by formula X is treated with phenylhydrazine, which is then condensed 
with 3,5,6-triaminopyrimizine and oxidized and further deacylated to 
advantageously provide the aimed compound expressed by formula XI. 
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9(ttM5 l-(2,5-*>feP»-2.5-t^> 
h4^i/-2-7llA.)-2-h9^ 

1-(2-7ijJi^)-2-h»>^A.*-^v- 
1 - ^p^*y->i.2 0. 0 f ( a052*^)*> 
^ / - Ji^ 2 0 0 «*»C»» 34.0f (a$21 

Iff T - 5 6 X: t T2>f^^ L A. St20f (a058 
*^)©A»*-^/-'-A.9 2«<JCJ5»L-C1 


una ¥1-221380 (10) 
( 8102 :60oy. -^^-rx :fta*^-«'=2 0 

: 1 ) T 2 © III L * 9 5 IS d-e. Jfei ± O 7 9 ^ 
•ya:/*ia6^. 8 5 « d.e. a 8 0 ^ ^ 

L t -t O ^ ADtl - Synftl Wia-fr^^fcZ 6 0 ^ 
^ 7t , Autl T>^3-'^0*R*H7 S^Ti-OA:, 

9 7 - ( 8102 :50fS,^^-ry:ftH*^ 
A^«lo:i)T4^lBI»««rfT-=>>t. 

ng* 15944* Ca)5^ + 4a4' (c«ld4.CBCZ$ 
NMB (2OOIIB2) d (CDCZs) 1.03(4.SB, Ja6 
Bs)« 2.1-^^5(5 . IB). &89(d» IB , J»5Bs)« 
2^9 4 (dQ . 1B , J»6B£ , J's3B2 )« 6.1 0(d . IB , 
Js3Bs)« 4w25(dd.1B.jB3B&.J^2BB), 
7.2^7.4(a. 1 6B) : 
IB (film) 3460 .3070.1490. 1450,1 148. 1065 

:ttBrx^>u(2:i)iftSt*c»»L. t*t*T 
^ i :^ * ^ A ( AZ20 J 120f,-N.^ir:/)^3iL 
iR«9 4 4r«J^fettfflftt«t«ri:L-C2 1 7 f 
^*^/Vti po7?y«r^»yt. *:<fc'fr«^ 
Hi^t pP75^>^a±02,4ttO> K«^^3lO 

£(6ioiaiv«it:X'&4 a o $^TJ«7'i^;r'v--oA 

^mxt^h^ -IrUXTLC ( Klaaelgal 6 0P2S4 , 

^oaiioki. :B^fl|x^ju»io:i , 

*'j5^fy»aft) ±TBf = a5 9ta4 7ICEB-T- 

«o 2 iir y ► ^^SLh. 

NMR( 200IIBb) a(CDC^s) a90«t00«1.05 
(three d.J«6B2)« 2.5 0(t). 1B)« Z9K Z9 7, 
&02« &04(four 0 • 3B)« &29« &37(two a, 
3B)« &8^4.0 (n , 1B)« 4.0'^4.2(ffl. 1B)« &1 8*. 
as 5 (.two a , 1 B &5^&8 ( m , 1 B ae^6^0 
( B . 1 B ) 
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IB (film) 55 0 0. 29 5 0* 14 4 5* 1 060% 1 020* 
7 0 5ca-< 

6 2.3 ' i/ r:i- ^ y ' 6 - 
^ i/^:f Y - 2 - xy 
4 * 9 p - X OTro 

1 - ( 2.5 • ti P p - 2,5 - > ► ♦ - 
2-7 ijA^) - 2- K»if-A':r + i^-l - :/p 

-'♦y->^2a2f (aoAS*^!')* thf 200 
««k:«S»IL* *2 oiiAtXp- hA.*y^-«^* 
1 0 6 9 ( aoo6«^} iriiDJtxsaTis 
i«MRJ5«*^. RI5«*x-T/^l 0 o»<-e 

1 0 oaf. oo««TJH»ft»L. 

XSStt c , 77.94 :b , S97# 
ft*«7 4 - ► ^)f-Ji^*^i<^'^^h • 2 • 
xy - 1,4,5 - ►U;r-A^ 



BO 


2.5 - 4/r**i^ - 6 - h y^A.**v-v:f 

h - 2 - xyi?^^-* - 4 - ^P-:«1&9^ 
(a041«A^)«>^y-A^3 OOn^lCftlfiff 

ML. mmymitm ^ *u . 7 t^fn^^6.o 

(a065«A^)«2 0^nT«DjL^« 1 S^n 

2 0 Qa«T2@)attL« 

« ;iC 1 0 0 T ft * «j*l*»BI^^*«^^A 


«ffl¥l-221380 (11) 

p h ? 7 ^ - ( SIO2 MSO^.^PP^^i'A) 
iUTI 6.9 ?0!>a-^1:^>t, :*:anx- 

;t7t . op. 1 7 S'-l 7 4C 

NMB ( 2 0 OMBs ) ^ (CDsOD+CDCZs ) ^ 120% 
t25(twod. 5B.J»6B£)« 4.28(b.1B)« 4.5 7 
(d. IB, Jb5Bs)« 4.6 6(b. 1B)« &6 2% ^0 9 
(two a . IB)* 6.0 6(d . IB , jBi QBb)« 6.9 8 
(m, IB)* 7.2'^Z5(b. 15B) 

IB (tlla) 5380. 2930% 1680% 1440* 1120% 
1 06 0% 7 0 0cB*f 

TLC (Kieselgel 6 0P354 . ^ P P iK^i'A : B^nx^ 
ywBlOIl.tJV.iJi'*!! V'HIfift ) 

B^-a48 &c^a4 2 »cS^«tox 4e h. 

Tea^ff C2*BS404 : 

JBtttt C. 77.98SB,6.04« 

T -te A.fl:oaf^ L>t. :r ft-fr «>Ji tlc 

( Kleeelgel 6 0F9S4 : BtaO O ^ : UV . U 9 
:^rxKae)±TBfaaS82:a20fCS:at»'fr 
^>"C 2 «pot t J^Jt^. &n&(t^lBUX% -til. 
^ilNllB% IBdff*fTO^. 

ffiSli Attil^ : vuB ( 2 0 OMBs) a (cdczs) 

t0 2(d . 3& . J»6B&)* Z4^&1 (b. 1B)% Z7 5 
(td.lB)* S0 0(Dfl.2H), 3^65(b.1B)% 3^90 
(ffl.2B)% 4.15(t.1B. Jb6Bb)% &24(t.ia, 
Jb8Bs)* SL67(dt . IB. Jb8Bb^J^4Bs)% Z1 
'^7.6(n.15a) 

IB (flla) 342Q% 3060% 1490% 1 445% 1 060% 
1010% 910% 7 0 0ai-' 

TLC ( Kieaelgel 6 0 F254 : EtaO : UV , ij :/ * :f r 
R ) Bf = a3 8 


?Q Sl^ : NMB ( 2 0 OUBe ) ^ (CDC/s) 

a98(d . SB ,J=AH»). Z4-'Z9(b, 5B)^ 5.62 
(b . 1 B). 18-^4.3 (b . SH). 5.1 0 ( t . 1 H , J« 
8B8)^ a65 (dt . 1 B . J=8Ha , J'=4Bz 7.2-^7.6 
(m,15B) 

IB (film) 54 0 0* 29 40. 1 49 0% 1 4 4 5. 1 070% 

1 0 2 0. 7 05 m'^ 
TLC ( Kieaelgel 6 0P254 : BtaO : UV . ij i) ^f-r 

yfBl ) Ff »a2 0 
Ha^B 1.4,5 - hUT-th+V - 6 - 
^Jt^^^i^'^^Y - 2 - xy 
OTr 


QAC 


a6 - hU^A^;r*i/^:^h-2-x>'-l, 
4.5-hU*-A^ 1&4f(a038*>i')Sri^ll 
^ X 2 0 G (C»« L% &iilC jteaKfi^K 6 0 K< 


sua ¥1-221380 (12) 

7k5 Q Mi^mJLW^wtx.^ ju 2 0 o«<-c2iaittm 
L^. ««A«7K% mim^ommTi^. 7ic% fi 

3F0«W*% tt!W*tt7K*8 0««TJ|liXft» 

/t. ^ hfiiti^^^^a y it ^ ^ f ^ ^ ^ 
^y^9y^-( 8102 :500^,-^-*-r>':fta 

x^>=io:2 ) r^[!tffi«lLlR*8 0 *T 

1 6, ^ f o V ^) r f- ^ Me:,f&^m^^ t 

\^xmt. :^AkXThC ( Kleeelgel 6 0P254 . 4^ 
■rx:ftBlx^A'=10:5. 2@aR!:uv.U 
>'*i;:/r>'Biaft)±T?Bf = a44ia59 Ki 

L-C*n*itNMB% IR^tttff^Jt. 

(ftfiitt Att^ : np- 8 7 C% NMB ( 2 0 OUBs) 4 
(CDCZs) a88(a.3B. Jes6Bz)« 188% 1.96% 
2.0 6 (three fl.9B)% 3i68 (dd , 1 B . J«4B2 • 


J'=s6Bz)% 4.6 4 (ddq , 1 B , J = 7B8 , J'=4Bb . 
J'=t5B«)» 4.9 9 (dd. IB , J=7Bs .J'=4Bz), 
5t5 4(<ld, IB , J=1 IBB , JfcslSBs). &67(dd. 
1 B , J«1 IB* . J^4Ba)^ &5 6(dd . 1 B , J=7Bz , 
J'sllBa)* 7.2'-7.6(n.15B) 


"iB (Tiin ) 3 0 4 0% 1 740. 1 445% 1 570% 1 220% 
1 02 5% 7 05 ai-^ 
TLC (Kieaelgel 6 0F254 : x : x = 

1 0 : 5 ; 2 @Kn , UV , 'J <; ^r^m^^) 

Bf = a4 4 

: HUB ( 20 0UB&) d (CDC^a) a98 
(d, 5B,J = 6Bb)% Z4-2.9(b,3B)% 3i6 2(b, 
1B)% i8--4,5(b. 3B)% Si 0 ( t • 1 B , J =8B» 
&6 5(dt . 1 B , J«8B» , J' = 4B»)% 7.2'^7.6(m, 15 
B ) 

IB (film) 34 00% 29 4 0. 1 4 9 0% 1 44 5. 1 070% 
1 020. 705 ea-' 


TLC (Kieaelgel 60F254 l^^lfy tftHx^^^* 

10:5:2 lasRi . UV . y X* y -fr^wt^^ ) 
Bf == a3 9 

nnn9 2.5-'>'T-kh*i'-4-»iP«»* 
y ^ y ^ -f- Jtf BO OB 




ACO 

1,4, 5 - V UT-tK'ti^ - 6 - h y^A^;*-4r 
i/-.5^*-2-xv iaoy(a025*A')1:tt 
ft;>^»^>'2 6 0«<frC«»U. r?>fT>(>l& 
■C-6 0X:tT?%aiU^«% ;4-/:^t1^PJJ5*C 

TLC ( Kieaelgel 6 0P2S4 l^^lt y I 
*»*L«V%-C-6 0C-C1 %MHOi//TJ^^ 

^ 7 i^^inA* o-trv^-c saT 1 4ft 


-898- 


( S102 :l50P.^ooJ^>^/.-►;^DD^^^A : ft 

NMB ( 6 0 UBs ) d ( CDCZ3 ) 1.3 0« 1.3 8 ( two d . SB • 
J = 6Bz), Z04« ZQ9« 2.1 6 ( three s . 6B)« S2 
— &8 (b. IB)* S9'^44 (b , IB)* 4.9'^&4 (n, 
2B)* %6B(b . IB) 

IB ( f 11b) 3 4 5 0. 2 9 8 0« 1 74 0* 1 570% 1 230% 
1 0 50 ai-< 

TLC ( Kleeelgel 6OP254 : ^ d d *>u A : fi^fll x^ 

/i'- 1 0 : 2 : u X* y ^^KSfe ) Bf«a2 s 

10 X - 3^1^ 9 V 



2.3 - h UT-tef-^^ - 4 - k ? n ^ i/ -f u 

ft. Fff«3 0«<iTtt£Eli«L. «ftBU>tB 

h ^ ? 7 - ( Dowex 1 X8 . 2 0 X4ai , ai 5M¥ 
ajTX**!>A(fH9.0) )-C»IBIf|«U>t. ^ 

«fai**J%*2 0 0««, x#y - A.50 

ff(7f(:B^a»lO:2)l94 0 0 miKmWkf&m 

»%*5 0««; x^y-A^3 0«<rft 
»ft«£T»C6 Q t:-C4^M«;fiftLI9lie«^ 
4fcffli<c^U-ClR»52*T14 6fO/ - tf* 
/ y y t ^1 >t . 

Bp. > 3 0 0t:. Ca)J'-64.6'(c = a2.aiNBCZ) 
HUB ( 2 0 0 MBZ) 3 (5NDCZ) 1.1B(d.5B,J« 

^Bx). 4.2 3 (q, 1B, J = 5B»)* 4.9 3 (d, IB. 

JsSBs)* a96(8 . IB) 


«Ra¥ 1-221380 (13) 
^-A.4.2 2 ? ( aoi9*A') ^r-^^-/--v42 
«4frCjg»L7x^A'K K'9'^:^2.5 0M/(a0 21 

* A' ) ^iro ASiaT 1 ^WSJ5«* > y - 

3 6 0 4 flD;L-C*f^lt* '^-C pBl>-A.7T>r 
h^Ky9Aa46f(a0026«A^)i:e^S 

^ h.y i'-fc3:dc3W«&&7 6 F ( ao42*A^) <: 

7KI 4 0«^fCB««*"C3linX.tt<^-C3.5.6 - h 
UTi-/t?yi«;y->W'-rA/7X-F5.50f 
( a022'eA') ^;fc2 4 QB<»CfBflB^-e*tAlA. 
^, 7A'=^:^aft!ft3 5--4 0X:T2 4^MR 
IC««^. I8&ii>t j» 3d» o&»IKtCg^« 1 1.5 
9 (a091*>u)<r>^-/-A^1 4Q«4KB» 
UT 4 0 4^M-C WT L^. 1^Ma»«» ^Ji- 

Mt t RIBIBt* 5 0 -C«IB L>k. CtiK / ^ 
y-A^7 0««*ftlX.Ty**T*1 0 OBi^lB 
;t-C5 0T:"C1^M&J5*-tf^. ^»te*tP* 

IB (KBr) 3250« 2790« 1 685« 15SS« 1 480% 
1 3 65« 12 85« 1125% 1 0 55« 8 8 0% 8 20 ck*^ 
5I»«I11 2-^^>l:Po^^?aA.**4/:/ 
B *f*xBlx^>i^ 
OTBP 

^ . 1 

-'^ScOOBt 

t - 9LSxf-A^1040^(a881 «A^) ^le 
fil«<b> ^l^V 3 0 0 «4»Cflrff U% &^»C2.5 
- PB ;/8 ZO r { a976*A^) t ^ 
U i/ s ^ A. . ^ - h A' X y ^ A* * ♦ — h too 

9 ( aoo4«A^) «2iD;LsfiTi 

1^15 A«fi»SW;dc S 0i4iti<^SAiL. «filJI 

EAiaL-r^biXTtll^Jft^IOZ 3P(t2 0 f 
(O^WL-t h y l> -tOffffiTT»EJISL 15 4w1 
f (a763*A')©2-'y'h9tPoif9ja^ 
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?lia¥ 1-221380 (14) 


Kit. ( 8 A. 5 * ) 

bp(1 wBg) : 8 6-8 8t:: ng2 1.4 542 
NUB ( 6 OMH« ) ^ (CDCZs) : 12 8* 1.4 0 (two t , 
5B,J=6Hfi). 145(d,5B. J«=6H« ), t5-Z1 
(b.6H). i2'-4.0(t ,2H)» 4.2 0(0. 46 8 

( ba . 1 B ) 

IB (film) : 2950* 1 750* 1 450* 1 270* 1 200* 

1 1 50* 1 022* 9 85 01-' 
5c*»« CioBie04 : 

aaitt C.59.56:B.a98« 
^astt C,5St02:B.a8 8^ 
TLC (KUBelgel 60P?$4 • WK*^^"* 

10:2) Bf «a5 2 

«MMi2 i ' i ^,s ' i^rr y 2 ' ^ J^) 

y B y - 1 - * >^ 


OTBPs 

1,5 - i^^T^'S 40 9 ( a467*A')*ie 
fjfcTBF 6 4 0 B<*Cfl5»U* TA'=^:^^HaTP 
9^T-f^»T-5 0T:t-C?%aiLl. 5MD - 
^ f- U ^ ^ ^ * irx|B«52 5«i(a488 
^J^) *8 05J|Hl-rfiSTL*. - S0-'-40t: 

Tii*MaffL3tai}ffi-7 ot:t-c?&fliL2 

^ A. 9 & 5 9 ( a 4 7 5*-«^ ) *1E» TBP 5 0 0 

■<*c»»Lt4 04^H-c«TL>t. ^ m 
waff L>t«»»^i»3f LsaTT i ^Ma» 

L^. RC«**ttfl:Ty**^A*4 0 0B« 

A^2 0 OaiT]»ttlL^. 'fri^-eyt^lTttJI^s^ 
( 2 0 0a<x2)* fi»J^tt:dC ( 2 0 0a4xl )TiRft 


4^J^*9-fc^B•^^^^^^7'^-( 8^0» • 1-5lV» 

^^'t y : 10: 1) -c^WfUIL 

9 ZO fO*lftftt«t«tU-C1 - ( 1.5 ' i/^ 
r y ' 2 - -fA^) - 2-'yh^ e P» if^AA^ 


||»<^15 1-(1.5-4^^Tv-2-^A.) 

- 2 - fc pBi^i/:/n-'#y - 1 - ;r 


BO 


1 . ( 1.5 - i/^ry'2'HJ^)'2'T 


± it i/'f n ^ y ' 1 - (W*8 511). 

dS> 15578 

NUB (6 0ifflB) ' (CDC/s): t4 0 . 14 5 (two d.5B, 
J«8B«)* 15-18 (b,6H)* 19-17 (m.4B)* 
i9-4.0(m, 4B), 42-49 (ffl.SB). 
IB (nia ) : 2940% 1 71 0* 1 458% 1 200* 1 1 25* 

1 0 5 0* 970 
7C«»W CiaBaoOsSa : 

Sna C. 52.15:B. 7.294 
^fllii C.5120:b,7.20« 
TLC (Kleaelgel 6t^'P2U \ t y :fttt*^^« 
10:2) Bf «a5 5 


b^t ?n^fs^jif^^*y^n*^y' 1 - 
910 9 ( a555«A^)iCi^BR-7)C* TBPfiff 
( 5 : 2 : 4 ) 9 0 0 * 350 4. % BO-90X:T10 

2|KhA^xx2 O 0B4{:2lDA'C?lftAliLW& 
n^KtttCflfESAf'A^B 0 0a«T»imL* ;^ 
( 2 0 0«<xi)* e«iSWA (400B«xi )« iSn 
( 5 0 0B<x5)TAl^<Sei^ U* jlK;lC«K^^^^ 
^ATCfftU^. «£fllliL-C«&il>tB&li 
A5 a7 9 ^ y • ftBlx^A'tajR (2:1) 

1 8 0 X j) »li AftL*2 % 0 9 O 1 - ( 1 .5 
-«^f-T>'-2 - -fA^) - 2 - t pBi^i^^B 
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4 5 4). 

MMB (6 0UBE) 0 (CDCU) 1.4 0 ( d , 3 B • J b8Bs 
1.9-^Z8(]D.4B)« Z9'^&6(m. 3B)« 4.41 (a ,1B)^ 
4.3-4.8 (n, IB) 

IB (KBr) ; 3480« 2950% 1695% 1 420% 1262« 
110 5* 9 1 0 

nmitm 078120283 : 

Stttt C.4&72:B.^29# 
fliOtt C .4Si68:B.425# 
TLC (Kleeelgel 6 0P2S4 : ^ * V : ftR * J*-- 

io:2)Bf = ai9 

5lifilWl4 (l8.2S)-1-(1,3-.*'>Ty-2 

T^^^-TA^a — A^S 5*':/-TA^a — A^"187 

d.«. »ttA*ff«ff^>ytfcta8 9 

fJOJR»-C</T^^W;*--*-|«K1 0 0 4 d.e. 
O T y » - y A^ a - ^ H ^ • 


«Ba¥ 1-221380 (15) 
1 - (1.3-4^^T:^-2-^Ar)-2-ii 

Fni^^/0^«>' - i -;ryi zo r ( ao89 
*A.)*>^-/-A..*»iK(io:i ) 34 014 
»c»j»Lr^-fr'f^»'C-7 2t:t-c%aiL 

it. *«ftili^«^K»J!>AiOOf (ao79 
«A^) ^3 O^MTSAL. lf«nttffo«)fr 

B^Kx ^ ( 2 0 OB<x 1 ^ p p A^ Jk ( 2 0 0 

!>A-CIEfllL«£ftl8L*Cafit»A1 2.9 
4»3t, tiit^oo*A.A.^i^ir:/fttt(5 

: A) 4smi I inmAitLt 3 3 ro^ett^^ 

tSA«f9>t(Qia»5 4«), 4:A»t bplc 
( 3» 7 ▲ : Mueleosil S0-5, 4.6X250X»^^ 
-T y : i^^ppx^;/ : -f y:/p tfA^TA^a — 

A'-* 700:200:100 1«i/nln., 254«<)*tjU»* 
ll»«15 2.2,5-h9;«5^A.-4-(l,3- 

*y f-r y ' 2--fA.) - 1,3 - 



np. 9 2-94€; Ca]2^+115* ( c«tO 9 , CBCZs )• 
MMB (200UBB) 4 (CDCZs) : 12 6 (d . 3B , J adBa 

18 2 (bs • 1 B . -0B)% 2.0 7 (m • 2a)% Z4 4 (bs . 

1 B . -OB ). ^7-^311 (a . 4 B &8 7 ( t . 1 B . J- 

SB%)s 4.0 0(d, 1B,J»7B»)* 409 (b. IB) 
IB (Flln) : 2430« 29 20« 1 22 0« 128Q« 1 140% 

1 055% 91 0* 77501-^ 

Tc*^^ C7HMO282 : 

SttM C. 4S28:B ,7.26# 
C.47.17:B.7.1 1* 
TLC ( Kl68elgel 6 0 F254 l^umt^A^^l/^y^ 
8 : 5* U y«S6) Bf=a71 


1 - (1.3-«^^T>'-2 - 4a.) ^o#fv 

- 1,2-«^*-A.a70f (a045*A.) *2.2 
' i/ / Y ^ 'y ^ o y B S ne K» m L ^ 0.0 5 9 
( QL0003«A.)<D^«9 - hA^xv^A^ifcxS 

.*i»;L7 orts o »HRjB«-tf rig 

x--?^^ 5 0ii4-C»ltt U* filW«W}ic(50 
B^x 1 )« tK ( 5 0B4X 1 ) « m^^i^jk iSOnex^) 

«E«ISL-t:i-a25902.2.5 - h 'J>f- 

A.-4-{1,3-'^f-Ti'-2-'<A.) -1,3 

- i/ :t ^ y ^^^m^^ t LX ^± { 
9 7. 5 ♦ ) . 


nl' 1.5287. Ca)S* - 1 a4- ( c«a9 6 . CHCZs ) 
NUB (200MHS) a (CDCZl) 1,3 2 ( d , 3 H , J =7Ha )» 
1.36* 1.51 (two a. t8-Z2(m.2H). Z9 0 

(b.AH)* 4,07(d , 1H,J«9Ba). 4.24(dd,1H, 
j«9Ha,J'=5HB)^ 4.3 4(q. 1H.J«5Bb) 
IB (ma) 3000^ 1 422. 1 380* 1 250; 1 220* 

1 0 75* 8 65CR'' 
7C«»W CioBibOjSj : 

SSia C • 5125 :B , Z74« 
XIBOii C , 51.03:B . 7.57« 
TLC (Kleaelgel 40P254 : 1^ 3^ - ftK*^^« 

1 O : 2 • tJV Mfe) Bf-a3 9 
flft^ 16 2.2.5 - h U > f A^- 1.5 - i'** 

0 0 

X t 

^BO 

2.2.5 - h U > - 4 - ( 1.5 - i^^T 5^ 

. 2 - -f >^ ) - 1-5 - i';*- V 9 X 1 aoo^ 

DUB (60yB2) d (CDCZs) 12 5 (d , 3 B • J «? Bz )* 
160(ni.6B). 4.2 3(d, IB, J = 7B», J'=3Ha). 
4.42 (q . 1 B , J«7Ba 517 1 (d . 1 B , J =5 Hz ) 

IB (film) : 34 40* 3 0 00* 1 7 3 0* 1 3 7 2* 1 2 1 2* 
1 0 8 5> 8 5 0 c»-' 

MAS 8 (W/e ) :-r4-4-(M^ ) ' — 

TLC ( Kieselgel 6 0 F254 :^BBit;^A : >^>/ — 

^« 9 : 1 . u X* y :f rvRSfe ) Hf=a5 7 

fltt«l17 2.2.5 •hy^^-^'-I.S-i'^i-* 
y9>'-4-*A-rfe>'»>^ 

OOB 

3.3,5 - h y>^A^- 2.4 - 

1 - T-vrt P4.5 5 f ( a0284*^)tT 

± h y 7 Oa^>C»»|U33c?%Ti/H->'XKK10 
«/t*Pr3<!)iDArt:. 2 0i^lWa^fa-f:'3^» 
tf;i.TA^3-^2 5«/iflEtBlLKKK«*«^ 


?3Ba¥l-221380 (16) 
(ai427*>»')^:T-feh = hy-«^'7Jc»flK 
(10:i)175»/K»»L* ^^i3 ^ ^ 
4 ZO 9 ( Q,A20^Ji^) t^^<t/^^6tlO 
9 ( a423*>i') ttra^lT^^a'i^^H^T*- 
iF-*CXOt 15^M«fllTft»L>taRR;« 
t*i^L* ^ * '-^ A 2 0 ' 4raA 

LI 5»M»«£L^. «R«te*«F»!l * - 

>w ( ioo«*x 3 ) rjc^Jccfe^^a^a/Bfcfi^o 

AttTK ( 70««X2 ) -CftfrLttTkWa-*^*'-^ 

9*j»yt. tii4iiKttft> ^i^^ 5 o««-cia 
Biji//u^9A(7B<;i^^: 409)*aia 

«-e* fttttff«tt£AeU45 5 902.2.5 - 
h Vy^A' - 1,5-«^;*-*y9:^-4-T-«'r 

Call* : -14.2' ( c«a9 8 , CHCZ5 ) 

aa-v^ + i^^-t^i^w^KTicDta* ^au* 

flii*T-t Ki^ ( 2 0«*X2 ) -rtJfe^^L* Ftt* 
tt£ AH LT 4 2 f oe^filKtti 49)t« Cfi^ 
«/>j 1t^J^is9^^^'^ h ^ 9 7 ^ - i SlOa: 

4»»II«L2.9 8 rO*A^afV«%fiJlft*-f 

ju t Lxmit ( fOim 5 t 5 ft ) . 

ng* 14344 : La)g*+a2 5'(c«15 4.CBC/s) 

NMB (60lffls) a (CDCZs) 125(d, 3B, J«7Bs)« 
13 6* 15 7 (two a • 68)* 4.3'^4.7 (m, IB)* 
452 (d , 1 B • Je4Bs)« St28(ba,1B) 

IB (film) 345 0* 517 0* 300 0* 260 0* 173 0* 
1 3 80% 1 21 8* 1 09 0* 8 50 

MASS (M/e) 161 (M+1) 

TLC (KleaelgeX 6 0P254 :^fioi|?^A:>^-/ — 

^ = 1 0 : 1 . y >'* 9 :^asft ) Bf = ai 7 



HMfO 18 2.2,5 - h V > f-^ • 4 - ( a • '7 
T/T-fef-^) - 1.3 - i/ it ^ J '> 

0 

2,2,5 - y U > f-A. - 1.5 - t/* ^ y 9 y ' 
4-«A'iif:/K1. 30^ (Z 59iU*>i')t 
i^9Dit<yui.2 6ilK:iS«IL. ^ffrTtt^bf-;^ 

▲ 3a<iCS«IL*C10^M-C«|TL>bft« 
^6Stt% 7 0€T2l9M£I5^'^A.£IE;ft^ 

tx--y^>1 1«K:»»U» »J^T* 
^^^UT7. OFXftMML >t V T ✓ > ^ - 


If Pi8^1-221380 (17) 

- ( 8102 :67^,-^4►■!^i^:ftB^3:^A'=1 o 
: 1 as o fO'/T/>^A'^h 


,24 


14 72 5 : iaJl* -12a9M c«1.4 1 , CBCZs) 


NMB ^ (CDCZs) 1 2 7 ( d . 3 B , J 7B& )^ 

1.3 7* 1.5 6 (two 8. 6B}« 44 5(m,2B)« &7 5 
(b.IB) 

IB (film) : 3000% 2120« 1 d 3 Q« 1 350% 1 260« 

1210% 1 060% SSScK-f 
TLC (Kieaelgel 60F754 : ^<^<r V : ftfllx^A^s 

10:2. U :/*9 3rr>'Hafe) Bf = a35 
||»« 19 2.2p5 - h U > ^ A- - A - ( a - T 
46^a^**«/THb^>i^) - 1.3 - 

* * y 9 y 0^ 


2.2.5 - h U / - 4 - ( a - '-f T * 


^A') -1,5-4^;*'+y?>'a759 (408 
.<V«A')^5^»7. 5B/% ^7lcfi^»a3 8aitC 
»»IU% fta*»J!?Aa45f(459<U* 

A^}. fi^aii&5>v(aQ3< ^ ) ^mJL 


^ tt£ U21S»C h A^ X (5XX2 )'imJL 
Ift j> S Lftlia L A. tttt«x-9>A^ ( 50ii«x2) 

a7 9 foa^tt«it»n:. *^a^ 

*9-fc^«"^h^97'f-( 8102 : 7 0 9 , X 

:ftsxf->i.8io:i) Ti^nn«iLa54 

90T-k h "^'-^^ h Xtjftftffttfctet LX^it 
( 1R2|[ 6 1 4t ) . 

ng^ 1.4356 : CajJ^ -67.1' ( c = a94 .CBWs) 
NUB (60MBz)« (CDCZs) 12 0 (d . 3 B . J«7Bk )« 

136% 159(tTro s,6B), i15(a,3B), 4.3--4.7 

(n,2B), 4.90(d, 2B.J = 2B8) 


IB (film) : 3 000* 1 7 50* 1 7 3 2% 1 372% 1 225% 

1 1 0 0% 1 0 4 0* 8 5 0 CR-i 
7C * C10B16OS : 

SHiitt C.55i55:B.7.46« 
%S9tt C. 55.35 :B .7.32^ 
~TLC*"( Kr6^rgel~6 0T254~:~-^4' 

10:3 ; y X* y :f rym&e, ) Bf «a3 9 


B2M 


BN 


0 


2.2.5- h y/^A.-4-(a-T-kf'A.;|-*4^T 
•k ^ A' ) - 1,3 -4^-* *y9>'a209(a93<y* 
A. ) t > ^ -A. 3t 5 IC»» L% /Jt^iti^hs, 
>'-A'l«*fti>LXTA.d':/»HaT^f»U/t« 
2:nK:iM-KCB:!fcSffa5B<«r;Eni;L2^Hftl1^L 

7t«% 2,4,5 -hyT?>'»?Ui4'>'-A^2a[ 

att[a209(a9 3iy*A.) ^ / ^ y - 
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m^^JL^ 2. 8 * NaOB TKStttrpH S 4 |C M « 

pH% *ft »7k X ox a 2 a t 2^Wiio«fc 
iDiL^ afiTI e «HSA t ft i&^«<b«Q 

tit t T -k h >' ( 1 oaf) % > ^ - Ji^ ( 1 0«l ) % 

B e ^ ry ^it n y*aHfeBa#tt-c» 

>t ( 2 1 * ) • 


11158 ¥1-221380 (18) 
mp. >500T:(ia250 CTisac ) 

Ca]g^ -11 4.7* ( c«ai 0 . ai N NaOH ) 

NMR (60MHa) « (5N DONft ) aS 3 ( d , 5 H , J = 6 Bfi)» 

1.55^ t70(two 6,6B)* 4.8--<^5(m. a62 

(e . 1H) 

IR (KBr) 5 4 50* 3 2 5 0. 1 682% 1 540, 1 57 5, 
1 2 5 2, 1 1 00, 862 cn*^ 
C12H15O5N5 : 
SKIIi II,2&27:C,5Z.00:B,Sl45« 
$lfi9ii N, 24.66;C.5Z14:B.Sl354 
TLC (Kleselgel 60P254 : ^ o o : > ^ y- 

/u : Ti^^^T*- 7 : 5 : as : uv afc)Hf=a45 


B2iiVC^^ 


.1 0 0CT3 0d^M»Dl»TRI5«-tf>t. ^hti 
it. =PfmU^ISA*^iiU* 5>tfx5 ) , 


7C*^>«t C9H11O5N5 -ViBaO : 

N,2a4 4;C.4 3i9 0:B,4,?1* 
^ fiSift N . 27.94 ; C , 44.00 :b . 4.884 


/ ^ y I 2m€X2 ), T * ► 3/ ( 2«<x2 ) TP 

SRi U-C»^t ( iR* 7 6 * ) . 

Bp. >500X:(I92 7 OC T»ac ) ! 

(O)g^ -67.2* (c»a2 . aiMBCX ) 

NUB (20 0UBa) « (5NDC/) 11 7 (d , 5B . J =6Ba)* 

4w2 2(q • IB ,J = 6B»)* 4.94(d. IB ,J»5Ba), 

a96(fl.1B) 
IB(KBr) 54 00, 1 720% 1 680% 1 5 5 5* 1 41 0% 

1 290% 1125% 1 050 
TLC ( Kleflelgel 6 0 P254 :^BB*A'A:/^y- 

VI. : Ty**T*« 5 : 5 : as ) Bt=a29 


ft a A « * ^ 



♦i2 « 
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# e » 3E » 

mff^t Jii » * « ' 

'ea 5.13 

«fi (26 1) 20 2 2 

ft « (9173) « * 'f* 



2S) 


» X 


IS !8I¥ 1-221380 (19) 

1) |»»ai«ottB%«tt<oi:ir OMJEtt-r. 

2) »2K»fllf^ r a- RBIT il' ♦ A. J % r(s) 

3) (qic»i3fforf^-A.jotftKr7xi 

4) «3K»2ft»J:tfT*»fe»3ff«)ra-A 
ttrA.*ii.j <r r(s)-»LBir A..* A^j 

ftlE U 1 1 • 

5) piK*ffo Tflj t r(s)j tnmi^tt, 

6) SI5KT*»^»4fforMiT'fef-/^Jtrh 

7) »9K» 1 If* »9ff»J:c;j|llff«) TL- 

8) aiioH»iiff<o r2 -*v-j tw»u* 
•r. 


♦ A.J t r(S)-»Lttr/^*/uj i:ft>»»3Et 

10) »l2K«rl'-'2^fo^L-fLHlrA.♦A.ttL 

-?L«<0J <: r(s)-?Lttr >u + /utt(S)-llBI 
<D J i: « jE U * t . 

t r(S)-ft«i^A'J i * ^ MiE t t 

12) »20JC»1^*^ ^fi -Hai^f-A'J «r r(S) 

13) »2lK±ftO»«^«. * (D) 
9 ME U * t . 

r o 


O OH 


0(D J 

14) |5IKTJ)»^»8ff(OrL - Atti f- A.j<: r(S) 

15) »22KT3&^ ^» » 6 fT<^ r» < J <: r A < J i: 
«3E t t t . 


16) rajtTj*»f>»4lfor:fo-</-A.j«rrr 

17) »25K»llfr<0 rfl -Attj Ir r(s)-*LBlJ 

18) »26»lffO ffl -«.ttTA.*A.j Cr rCS) 
— *L-BI-r-A.-*-A.-j-t-«-]E-U-|[-^1--. 


19) ai27Xlt 3 ftB (OtflftA 


20) »2ajr»4ffo ra -JiBlxf-A^j * r(s) 

21) »37IC»9ffO r/o-i/ -A.J «: r^o/< 


Tho oh . 'ho 9AC 


22) »46K« 6 flO . * -""V^CHO 


AcO J 


AcO 
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23) »50K»6fftf)ra-ftMif-A^j«:r(s) 

24) »57K»lfffl) r>>j <: rsynj i: « E t 
it. 

25) isa» 1 ^T*? J:c;» 5 fT<o rrvf-j t Umu 

t * »jE t * t . 

26) «61IC»6fT«) r«ASSCM/e) : 144CII*)J «r * 

fH RIIS (»i^j»iB'^^;*'<^ h^):CiH,iO«: 
144.0785 
S^lBli 1 4 4 . 0749 J 

27) RHTjft* 6 5 If O r3.3.5 7 a. 5= 

tKj % r2.2,5^hU>f'A.-l,3-«?**y 
9v-4-TJi^rt Kj t tilEL t t m 

28) »62KT3ft» fe» 3 If <0 f H ASS C M/ e ) 1 6 I 
(«+ 1)J t *0 0 «jE t * t . 


??ISI¥ 1-221380 (20) 

THRHS : CRi.O. : S.ttffi 1 60 . 0735 

^ffltt 160.0791 J 
29) »66KT*»<^» 2 ^f or2,4.5- J<rr3.5.6- J 
^ li]E L « t • 

U ± 


:^ i L-C t P^X^ t L'* tni: 5.5.6 


^mit^m 1 9[^mLx (is.2s)-i-(2 

-7»j^) - 2- h ^) T * y - 1 - :/o^'f 

h-2 - Xy'l^^y'-^ - A-^B-j^il^^ 
Ciit«5cL"C4 - K !;f'>i'**4'-^?^h - 2 
-XV - 1,4, 5- hU*-^tU» tn^rTV 

j^itLx 1.4,5 - ^!;Ti'-«'**v-6-^9 

f-A';i-^4/^?^h-2-xxtL. ^*t*H<k 
L"C2.3 - i/T *y 3t ^ *y - 4 - roi^j^- 
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^ tSL m IE m 
ffl^e 3^?»rfa»4 4 5 8 3# 

« IK 0 » ft » Ik « ^ 

4. ft a A 

«S (2 6 1) 2 0 2 2 
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7. H E O S 

1) »4MT;d*fe»4fior (TPA) Jt r (TAP) J 

2) » 5 H« 2 fx*^ X a? « 7 fjO r TPA A 
Ftap J t he LI i^. 

r 


(9173) « 


5) «6H«2fjO * _if52» 

2.Naz804 J ZNa28204 J 

4 a iE -f , 

4) si8H*fforh9*->«'-«5'^jsrrM; 

« -fc 
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